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This section presents articles on the 
theme of this issue. 

14 The School-Business ^ 

Partnership: 

What Can It Offer? 

by Carlo Parravano 

The executive director of the Merck 
Institute for Science Education in 
Rahway, New Jersey, describes the 
different roles business can play in 
K-12 schools. 

15 Reflections on Partnerships 

from a Special Education 25 

Teacher 

bv Jack Fink 

A Pennsylvania elementary teacher 
describes how the Merck Institute 
for Science 
Education works 
W: for him. 
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by Annette 
Thorson 
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these materials and 
programs created 
by the U.S. 

Department of 
Education and 
national corpora- 
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interest in educa- 
tional 

improvement. 

Finding 
Prospective 
Partners 

by J. Patrick White 

Reaching out to every sector of 
your community is a key factor in 
successful partnership building, 
according to the executive director 
of the Triangle Coalition for 
Science and Technology 
Education. 

The Center for Science, 
Mathematics, and 
Technology 
Education 

by Ed Geary 
and Christine 
Jones 

The Triangle 
Coalition cites 
this organiza- 
tion at 
Colorado 
State 

University as 
an example of 

successful partnership building. 
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Professional development comes 
from the real world of business for 
teachers who participate in the 
Scientific Work Experience 
Program for Teachers. 
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by Denice Aldrich Jobe 

From Macon, Georgia, to 
Madison, Wisconsin, AAUW 
Educational Foundation grants 
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Find out how this school-business 
partnership in New York state has 
enjoyed such longterm success 
kindling elementary school 
students’ interest in science. 
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by Julia W. Maccarone 

A Florida middle 
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how she initiated 
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real difference for 
her school. 
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In a region rich with science and 
research institutions, science 
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by Lawrence Woolf 

A physicist volunteering in a 
program within the San Diego 
Science Alliance recounts how his 
participation enriches his life and 
work. 



A university-community partner- 
ship in West Virginia provides 
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students and professional develop- 
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This section presents descriptions of 
. exemplary resources from the ENC 
Collection selected to illustrate this 
issue’s theme. 
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by Carol Damian 
and Terese Herrera 
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Editorial 



Update ... 

Around the 
Clearinghouse 
and the Nation 

This section features 
columns, essays, 
and news of interest 
to classroom innovators. 



What is Eisenhower National 
Clearinghouse? 

Funded through a contract with the Office of 
Educational Research and Improvement of 
the U.S. Department of Education. ENC was 
created in 1992 to collect and catalog cur- 
riculum resources for K-12 mathematics and 
science educators and to disseminate infor- 
mation about federally funded educational 
programs. Our products and services have 
evolved to include a web site, ENC Online 
(enc.org): ENC Focus, a free quarterly maga- 
zine: and numerous other publications anil 
services. For more information on ENC's 
vast collection of curriculum resources, see 
page 49. 



The Real 
Bottom Line 

by Annette Thorson, ENC Publishing 



‘1 p) etter education is everybody’s business!” proclaims 
JD Richard W. Riley, U.S. Secretary of Education, and 
everyone seems to be listening. Schools are getting attention 
from every direction: from presidential candidates to state 
legislators and small-town mayors, from giant corporations to 
local shops and businesses, from high-tech museums and 
libraries to faith communities operating on a shoestring... and 
don’t forget parents! 

This situation is unlikely to change. International experts 
on educational reform Michael Fullan and Andy Hargreaves 
(see box) characterize it this way: 

With new technologies breaking down the walls of 
schooling, increasing cultural diversity prompting teachers 
to connect more with the community, and parents and cor- 
porations demanding more influence on how today s 
children and tomorrows adults should be educated, it is 
clear that the boundaries of the school are now more trans- 
parent and permeable. The “ out there ” is now “ in here.” In 
times of turbulent social change, redefining one s relation- 
ship to the environment is crucial. To improve the quality > of 
what takes place within the school, it is vital that educators 
pay more attention to what is happening outside it. 

(ENC, 1999) 

Helping you not only pay attention but also shape the rela- 
tionship between your school and its environment is the 
purpose of this issue of ENC Focus. 

You will find a variety of perspectives. Carlo Parravano, 
executive director of the Merck Institute for Science 
Education (MISE) and ENC Science Board member, provides 
an overview of roles business can play in K-12 schools (page 
14), then special education teacher Jack Fink describes how 
MISE works for him (page 15). Nancy Taylor and Joy 
Wochenske describe the broad sweep of the San Diego 
Science Alliance (page 34), then Lawrence Woolf, a General 
Atomics physicist volunteering in a program within that 
Alliance, recounts how his participation enriches his life and 
work (page 34). 

Douglas Llewellyn and Eugene Wicks describe a thirty- 
year partnership between the Rochester, New York, City 
Schools and the Xerox Corporation (page 37). Classroom 
teacher Julia Maccarone tells about three years of successful 
partnering that began when she asked the Home Depot across 
the street for flowers to help beautify her school building 
(page 39). 

Throughout the issue, you will read about students learn- 
ing in unexpected places — a shopping mall in California 
(page 32), a printshop in Massachusetts (page 36), an after- 
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school program in an Alabama church (page 45), a universi- 
ty science lab in Pennsylvania (page 43), the sidewalks of a 
West Virginia town (page 40). These articles illustrate that 
the main point of all educational partnering is student learn- 
ing. It is what our friends in business call “the bottom line.” 
Fullan and Hargreaves take that notion one step further 
when they urge teachers to “make students your prime part- 
ners.” We hope as you read about the partnerships described 
in this issue and think of ways that you might emulate them, 
you will remember Fullan and Hargreaves’ advice: 

Getting “out there ” doesn *t and shouldn 't mean aban- 
doning your students . . . . Making students your prime 
partners... means putting them and their learning at the 
core of all other partnerships you build. . . . Involve stu- 
dents in their own learning , in the partnerships you build 
with people outside school , and in how you manage educa- 
tional change. Making students your first partners is the 
prime directive in building all other partnerships with peo- 
ple “out there" beyond the school. (ENC, 1999) 



Michael Fullan, director of and professor in the 
International Centre for Educational Change at 
Ontario Institute for Studies in Education at the 
University of Toronto, and Andy Hargreaves, dean of 
the Ontario Institute for Studies in Education, 
believe that teachers are at the heart of all educa- 
tional improvement. To guide teachers in this - iv • 
endeavor, they coauthored two books What's 77 ": 
Worth Fighting For? Working Together for Your 

School (1992) and What's Worth Fighting For ... 

Out There? ( 1 998), both from Teachers College 
Press. . 7; 

Quotations in this editorial are from Fullan and 
Hargreaves* introduction to ENC’s profes- 
sional development project. Teacher Change: 
Improving K-12 Mathematics. Link to the 
full text of their article by visiting ENC 
Online (enc.org/focus/change). 
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Students Write 



ENC Celebrates Your Students 



W hat’s wrong with our schools” is a pervasive topic, but 
teachers tell us that they wish that someone would 
focus on what is right: the wonderful young people who grow 
in so many exciting ways right before their eyes. The 
Students Write series showcases the learning that happens 
every day in schools ail over the country. 

The first two entries in the Students Write series are avail- 
able online in the Making Schools Work for Every Child 
issue (enc.org/focus/equity) and in the Mathematics and 
Science in the Real World issue (enc.org/focus/realworld). 
Focus writers have also occasionally sent in student writing to 
illustrate points in their articles. Here are just a few samples 
of the kinds of student writing that convinced us that Students 
Write should be a regular feature. 

When a Project Fails 

It is natural to enjoy writing about successful projects, but 
one teacher-contributor also encouraged his students to write 
about their struggles. After describing their project, this team 
of students relates how they faced one of life’s toughest les- 
sons: 

Unfortunately, after two years of work on our 
project and repeated incidents of bacterial contami- 
nation, our Biocoil had a minor, but fatal explosion. 

This was the final straw; we decided that our sys- 
tem was too vulnerable to human error, that the 
possibility of producing toxic algae was too high. 

We did not arrive at this decision lightly. It meant 
giving up two years of hard work to start from 
scratch on a new project. In the end, however, we 
knew it was the best decision. 

Quote taken from the article u The Cascade Reservoir Restoration 
Project: Students Tackle Real-World Problems ” by Clint Kennedy ; 
Biology Teacher, Cascade, Idaho, High School. See the entire article 
online at (enc.org/focus/inquiry). 



to figure it out. I very am very, very, very, 
detirmined to find the soloution and well. 

Quotes taken from the article "Petals Around the Rose: Building 
Positive Attitudes About Problem Solving " by Marie Appleby, 
Mathematics Teacher, South Hadley, Massachusetts, Middle School. 
See the entire article online at (enc.org/focus/inquiry) 

Grappling with Big Ideas 

One writer wanted to show how the use of journals chal- 
lenges students to construct concepts presented in class. To 
illustrate, he used the following student-written journal entry 
about the motion of projectiles: 

...I know that they both should hit the ground at 
the same time but I can’t understand why they do. 

The one is falling straight down and is accelerated 
by gravity and the other one is — WAIT A 
MINUTE— I GET IT! THEY ARE BOTH BEING 
PULLED BY GRAVITY! THERE IS NO ACCELERA- 
TION HORIZONTALLY! Now I understand! I 
guess it's not that difficult after all... 

Quote taken from the article "Assessing Student Learning — and My 
Teaching — Through Student Journals " by Bill Heinmiller, Physics 
Teacher, Westerville, Ohio. See the entire article online (enc.org/ 
focus/assessment). 

Send in Your Students' Work! 

ENC would like to feature your students’ writing. For the 
Students Write series, we are looking for student work that 
demonstrates their involvement in mathematics, science, 
and/or technology. Please include a brief introduction putting 
the work in the context of your classroom. Student artwork 
increases the likelihood of publication, but we can return it * 
only if you provide a self-addressed, stamped envelope of 
adequate size. Please be selective; students can help evaluate 
their peers’ work and choose the best for submission. 



Writing About Math 

In addition to describing her students’ in-class reactions to 
Petals Around the Rose, a problem-solving game, this mathe- 
matics teacher included excerpts from their journals. The 
spelling errors do not detract from the students’ insights: 

I like the petels around the rose. I think it’s fun 
for now I understand it. I never taught math could 
be fun, I guess I was wrong. Petels around the Rose 
is fun, for all you have to do is count the number of 
dots around the dot in the middle. I taught it was 
hard to understand at first but now its fun. 

I don’t know how to do Pedals Around the Rose 
but I’m determined to find the soloution. I think the 
soloution lies in the numbers 3 and 5 but I have yet 



Submit electronically by attaching files to 
email: athorson@enc.org 



Or mail to: 

Editor, ENC Focus, 1929 Kenny Road, Columbus, OH 43210-1079 

For more information about writing articles for upcoming 
issues of Focus , please see page 23. 
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ENC’s Partners 



Educational 

Development 

Center 

This organization collaborates with ENC 
and others to improve education in the 
United States and around the world. 

by Judy Spicer, ENC Instructional Resources 

Hphe Educational Development Center (EDC), a nonprofit 
JL company that designs educational tools and systems, 
sponsors more than 325 projects around the globe and 
across the life span — from early childhood development to 
professional development and job training, from elementary 
school science and mathematics to adult literacy. Based in 
Newton, Massachusetts, EDC was founded in 1958 when a 
group of scientists at the Massachusetts Institute of 
————— Technology joined teachers and technical spe- 
IHBXfll c i^i sts t0 develop a new high school physics 
” curriculum, PSSC Physics. EDC brings its 

years of experience to its current collaborations with teach- 
ers, scientists, mathematicians, and technology specialists to 
develop new and effective approaches to 
content, instruction, and assess- 
ment. 

Recently, ENC compiled a list 
of mathematics resource materials 
from the ENC collection for use in con- 
junction with MathPartners, an EDC project funded by the 
National Science Foundation. MathPartners provides repro- 
ducible mathematics activities in support of the 
AmericaCounts initiative (www.ed.gov/americacounts). 
Available online, the materials are intended for use by math- 
ematics tutors working with students from kindergarten 
through grade 9. In addition, training materials — both print 
and video — are available to help program coordinators pre- 
pare the tutors (www2.edc.org/MathPartners). 

At EDC’s web site (www.edc.org), users can locate proj- 
ects that are relevant to particular interests. Highlighted here 
are several EDC projects that support mathematics and sci- 
ence education. 




Devetoping Mathematical Research Skills 

EDC is creating a set of web-based materials designed to 
give secondary students a mathematics research experience. 
The project involves students in working on a difficult prob- 
lem over time, developing their own models, experimenting, 
conjecturing, proving results, and extending the problem. 
Mathematicians will serve as electronic mentors for students 
and teachers participating in the project (www.edc.org/ 
LTT/DMRS). 

Project ASSIST 

Project ASSIST (All Students in Supported Inquiry-based 
Science with Technology) is a program created in collabora- 
tion with the Cambridge, Massachusetts, Public Schools. The 
program provides high-quality science curricula supported by 
technology to teachers working with students with disabili- 
ties. Elementary classroom teachers, science staff 
development teachers, special educators, and technology spe- 
cialists work together to develop science lessons and assess 
the progress of students with and without disabilities. The 
project is nationally disseminated through a web site and 
print publications (www.edc.org/ARProcess). 

K-/2 Mathematics Curriculum Center 

EDC provides a variety of services and products to sup- 
port school districts around the country as they select 
and implement standards-based mathe- 
^ f , f „ # , matics curricula. The program 

Quick links to all the web sites mentioned in this . « . 

article and throughout the magazine are available COverS 3 V3net y ° f issues— transi- 

at enc.org/focus/partners tions across grades K-12, 

professional development, and build- 
ing support for curriculum change. Resources 
include a series of seminars; print materials, including a cur- 
riculum selection guide; case materials; and a web site 
(www.edc.org/mcc). 

Mathematical Methods in High School 

EDC is developing mathematics curriculum materials for 
the third and fourth years of high school, providing teachers 
and students with experiences that exemplify mathematical 
ways of thinking. The philosophy is that a mathematics 
course is not just a vehicle for communicating established 
results and methods; it is also an opportunity to develop the 
habits of mind necessary to create those results and use them 
successfully (www.edc.org/LTT/M2HS). 
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EDC K-12 Science Curriculum Dissemination Center 

This project is part of a nationwide effort to introduce 
school districts to exemplary science instructional materials 
developed with funding from the National Science 
Foundation. Through 10 regional hubs across the country, 
the Center will offer seminars, on-site consultation and tech- 
nical assistance, planning tools, and a wide range of 
resources to an estimated 375 to 500 previously underserved 
communities 

www.edc.org/CSE/projects/kl2dissem/kl2dissem.html). 
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Schools Around the World (SAW) Technology Plan 

SAW is a multinational, systemic professional develop- 
ment model that uses world-class standards as the basis for 
improving student achievement. The program relies heavily 
on web-based technology that allows teachers to share their 
work. SAW gives teachers the opportunity to go beyond the 
results of the Third International Math and Science Survey 
(TIMSS) to learn what is expected, taught, and achieved in 
other countries (www.edc.org/CCT/SAW2/content/ 
index.htm). 



ENC Partners 



Eisenhower Mathematics & Science Network 



XT * s P 31 * Eisenhower Mathematics & 
C1N ^^Science Network, a nationwide collaboration 
that provides support to mathematics and science educators 
across the country. In addition to ENC, the Network includes 
ten Eisenhower Regional Consortia that work toward these 
goals: 



Contact the Eisenhower Consortium 
or ENC Demonstration Site that serves 
your state for assistance in improving 
mathematics and science education. 



s To identify and disseminate exemplary mathe- 
matics and science instructional materials; 

° To provide technical assistance to educators in 
implementing teaching methods and assessment 
tools; 

• To collaborate with local, state, regional, and 
national organizations engaged in educational 
improvement. 

Also part of the Network are 12 ENC Demonstration 
Sites — one in each region, one at ENC in Columbus, Ohio, 
and one at The George Washington University in Washington 
DC. These sites provide users with the opportunity to access 
ENC services electronically and to pick up free publications. 

In recent years, the Network has spread even further with 
the creation of ENC Access Centers. Located throughout the 
country, these volunteer centers are staffed to distribute ENC 
publications and to teach local educators about the Network. 
There are already 150 Access Centers, with more added each 
month. See page 13 for a description of one Access Center in 
the Network. 



Pacific Region f w 

American Samoa, 

Commonwealth of the 
Northern Mariana Islands, Federated 
States of Micronesia, Guam, Hawaii 
Republic of the Marshall Islands, 
Republic of Palau 








Padfic Mathematics and Science 
Regional Consortium 

Paul Dumas, Director 
Pacific Resources for Education 
and Learning 

1099 Ahkea Street, 25th floor 
Honolulu, HI 96813 
Phone: (808)441-1300 

Fax: (808)441-1385 

Email: dumasp@preLorg 

askmathsd@prel.org 
URL w34>relh2r»vaii.edu/progr an W 



v Alice Borja 

Pacific M a them a tics and Science 
Regional Consortium 
PREL Guam Service Center 
PO Box 326359 
Hagatra,GU 96932-6359 
Phone: (671)475-0215 exL 133 

Fax: (671)478-0215 

Email: borjaa@prd.org 
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Northwest Region 

Alaska, Idaho, Montana, 
Oregon, Washington 



Northwest Consortium for Mathematics 

and Science Teaching 

Kit Peixotto, Director 

Mathematics and Science Education Center 

Northwest Regional Educational Laboratory 

101 SW Main Street, Suite 500 

Portland. OR 97204 

Phone: (503) 275-9594 

Fax: (503 275-0445 

Email: peixcttk@rrwrei.ofg 

URL http^Nvww.nwrd.org/msec/nwcmast 




Kristen McCowan 
Information Science Hall 
Oregon Museum of Science 
and Industry 
1945 SE Water Avenue 
Portland, OR 97214-3354 
Phone: (503) 797-4585 

Fax: (503) 797-4568 

Email: kam@omsi.edu 



Far West Region 

Arizona, California, Nevada, Utah 
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WestiEd Elsenhower Regional Consortium 

for Science and Mathematics Education 

Art Sussman, Co-Director 

Steve Schneider, Co-Director 

730 Harrison Street 

San Francisco, CA 94107-1242 

Phone: (415)241-2730 

Fax: (415)241-2746 

Brad: a5ussma@wested.org 

program: werc@wested.org 
URL www.wested.org/werc 




•“ Biodiversity Resource Center 
q California Academy of Sciences 
E Golden Gate Park 
-g San Francisco, CA 94118 
Phone: (415)750-7361 

Fax: (415)750-7106 

Email: amalley@cas.calacademy.ofg 



Eisenhower National Clearinghouse 
for Mathematics and Science Education 

Columbus, Ohio 
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Gail Hoskins 

Eisenhower National Clearinghouse 
The Ohio State University 
1929 Kenny Road 
Columbus, OH 43210-1079 
Phone: (614) 292-7708 

Fax: (614) 292-2066 

Email: ghoskins@enc.ofg 

URL enccxg 




Eisenhower National 
Clearinghouse 




North Central Region 

Illinois, Indiana, Iowa, Michigan, 
Minnesota, Ohio, Wisconsin 



North CentraJ Mathematics and Science 
Consortium at NCREL 

Gil Valdez, Director 

North Central Regional Educational Laboratory 

1 900 Spring Road, 5uite 300 

Oak Brook, IL 60521-1480 

Phone: (630) 571-4700 

Fax: (630) 571-4716 

Email: valdez@ncrel.org 

URL www.ncrel.org/msc/msc.htm 




Susan Dahl 

Fermi National Accelerator Laboratory 
Lederman Science Education Center 
PO Box 500, M5 777 
Batavia, IL 60510-0500 
Phone: (630) 840-3094 

Fax (630) 840-2500 

Email: 



Northeast and Islands Region 

Connecticut, Maine, Massachusetts, New 
Hampshire, New York, Rhode Island, Vermont, 
Puerto Rico, Virgin Islands 



Eisenhower Regional Alliance 
for Mathematics and Science 
Education Reform 

Mark Kaufman, Director 
TERC 

2067 Massachusetts Avenue 

Cambridge, MA 02140 

Phone: (617)547-0430 

Fax (617) 349-3535 

Email: mark_kaufman@terc.edu 

URL ra.terc.edu/alliance/hubhome.html 




Karen Sullivan, Director 
WGBY/57 

Center for Instructional Technologies 

44 Hampden Street 

Springfield, MAO 1 103 

Phone: (413) 781-2801 

Fax (413) 731-5093 

Email: cit@wgby.org 

URL www.wgby.org/edu/cit 



Mid-continent Region 

Colorado, Kansas, Missouri, 
Nebraska, North Dakota, South 
Dakota, Wyoming 



Eisenhower High Plains Consortium for 
Mathematics and Science 
John Sutton, Director 

Mid-continent Regional Educational Laboratory 

2550 South Parker Road, Suite 500 

Aurora, CO 80014 

Toll-free: (800) 949-6387 

Fax (303) 337-3005 

Email: jsutton@mcrel.org 

URL wwwmcrel.org/hpc 




john Ristvey 

Eisenhower High Plains Consortium 
for Mathematics and Science 
2550 South Parker Road, 5uite 500 
Aurora, CO 80014 
Phone: (303) 337-0990 

Fax (303) 337-3005 

Toll-free: (800) 949-6387 



Mid-Atlantic Region 

Delaware, District of 
Columbia, Maryland, 

New Jersey, Pennsylvania 



Mid- Atlantic Elsenhower Consortium for 
Mathematics and Science Education 
Keith M. Kershner, Director 
Research for Better Schools 
444 North Third Street <u 

Philadelphia, PA 19123-4107 % 

Phone: (2 1 5) 574-9300 ext 279 0 

Fax (215) 574-0133 £ 

Email: kershner@rbs.org *§ 

mathsti@rbs.org 
URL www.rbs.org 




Karen Elinich 

The Franklin Institute Science Museum 
222 North 20th Street 
Phihdelphia, PA 19103 
Phone: (215) 448-1338 

Fax (215)448-1274 

Email: kelinich@fi.edu 

URL www.fi.edu 



Southwest Region 

Arkansas, Louisiana, New 
Mexico, Oklahoma, Texas 



Eisenhower Southwest Consortium 
for the Improvement of Mathematics 
and Science Teaching 
Steve Marble, Director 
Southwest Educational Development Laboratory 




21 1 East Seventh Street 
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Austin, TX 78701 




Phone: (512)476-6861 


O 


Fax (512)476-2286 


P 


Email: stimast@sedl.org 
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URL wwwsedl.org/pid/scimast 





Phillip Eaglin 

Southwest Consortium for the 
Improvement of Mathematics and 
Science Teaching (5CIMAST/SEDL) 
21 1 East Seventh 5treet 
Austin, TX 78701-3281 
Phone: (512)476-6861 

Fax (512)476-2286 



ENC Capital Collection & Demonstration Site 

Washington, DC. 



Shirley DeLaney-Buder 
The George Washington University 
Instructional Media & Materials Center 
Gelman Library, Room B06 
2130 H Street, NW 
Washington, DC 20052 



Phone: 


(202) 994-7048 


Fax 


(202) 994-4520 


Email: 


enc@gwis2.cinc^wu.edu 


URL 


www.gwu.edu/-immc/ 
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Appalachian Region 

Kentucky, Tennessee, Virginia, West Virginia 



Eisenhower Regional 

Math/Science Consortium at AEL 

Pam Buckley, Director 

1700 North Moore 5treet,5uite 1275 

Arlington, VA 22209 

Toll-free: (800)624-9120 

Fax (703) 276-0266 

Email: buddeyp@ael.org 




URL 



wwwael.org/eisen 



George Watson 
Marshall University 
Room 101 Jenkins Hall 
Huntington, VW 25755 
Phone: (304) 696-2874 

Fax (304) 696-6221 

Email: watson@marshaiLedu 



Southeast Region 

Alabama, Florida, Georgia, 
Mississippi, North Carolina, South 
Carolina 



Elsenhower Consortium for Mathematics 
and Science Education at SERVE 

Francena Cummings, Director 

1203 Governors Square Boulevard, Suite 400 

TaMahassee, FL 32301 

Phone: (850) 671-6033 

Fax (850) 671-6010 

Email: fdc3530@gameucns.fsu.edu 

URL wwwserve.org/Eisenhower 
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Angel le Cooper, Coordinator 
SciTrek (Science & Technology 
Museum of Atlanta), 

395 Piedmont Ave^NE 
Atlanta, GA 30308 

Phone: (404) 522-5500 ext 230 

Fax (404) 525-6906 

Email: acooper@stitrek.org 

URL www.stitrek.org 
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Using the Internet 

WebQuests for Science 
and Mathematics 

Using WebQuests with students is one of the best ways teachers can take advantage of the 
Internet as a powerful teaching tool. 

by Kimberly S. Roempler, ENC Instructional Resources 



I n this column in the last issue of ENC Focus , Judy Spicer 
described the use of virtual manipulatives in the middle 
school mathematics classroom. Found on the Internet and in 
educational computer software, virtual manipulatives demon- 
strate mathematics concepts in ways not possible with 
physical objects. Teachers who use them are taking advan- 
tage of one of the greatest strengths of the computer as a tool 
for learning. 

The same can be said for WebQuests. “A WebQuest is an 
inquiry-oriented activity in which some or all of the informa- 
tion that learners interact with comes from resources on the 
Internet” (Dodge, 1995, edweb.sdsu.edu/courses/edtec596/ 
about_webquesis.html). The amount of information provided 
through the Internet is unprecedented. WebQuests help stu- 
dents make sense of all that information, compelling them to 
ferret out relevant information, come to conclusions, and 
think for themselves. 

Asking the Question/Setting the Task 

WebQuests start with an interesting, meaningful, real 
question or task. (What a novel idea!) It can even be a ques- 
tion generated by students themselves, such as “What is the 
best roller coaster in the United States?” or “What city has 
the best weather?” 



The question that starts the DNA for Dinner? WebQuest 
is “Should genetically engineered food crops be specially 
labeled for consumers and why?” Students work together to 
answer this meaningful question. There are no simple yes or 
no answers. WebQuest tasks should generate higher-order 
thinking: debating, comparing, analyzing, hypothesizing, and 
proposing solutions. 

To engage students in these kinds of intellectual activities, 
WebQuests use scaffolding or prompting, which has been 
shown to facilitate more advanced thinking. In other words, 
by breaking the task into meaningful “chunks” and asking 
students to undertake specific sub-tasks, a WebQuest can 
step them through the kind of thinking process that expert 
investigators would typically use. Until the advent of the 
World Wide Web, this kind of activity was very difficult for 
the classroom teacher to create because collecting such a 
breadth of resources was next to impossible (Dodge, 1995). 

Collecting Evidence and Analyzing 
Data 

To perform the tasks set up in a WebQuest, students use 
all the resources of the Internet — email, chatrooms, and list- 
servs as well as web sites — to connect to experts and data in 
the real world. Many times students are asked to collaborate 
with each other to collect evidence. 




Roempler's Recommended Resources 




Professional Development 

• The WebQuest Page is designed to 
serve as a resource to those who are using 
the WebQuest model to teach with the web. 
edweb.sdsu.edu/webquest/webquest.html 

• WebQuest Taskonomy: A Taxonomy 
of Tasks describes types of tasks that can 
be asked of students and suggests ways to 
optimize their use. 

edweb.sdsu.edu/webquest/taskonomy.html 

• WebQuests for Learning provides an 
introduction to why we should use 
WebQuests. 

www.ozline.com/webquests/intro.html 

• Some Thoughts About WebQuests 

describes the critical attributes of a 
WebQuest, steps to designing your own, 
and examples, edweb.sdsu.edu/courses/ 
edtec596/about_webquests . html 



• WebQuest Templates provide an easy 

way to get started in creating your own. 
edweb.sdsu.edu/webquest/LessonTemplate 
.html . - 

• A WebQuest about WebQuests asks 
educators to work in teams to examine five 
WebQuests from four different points of 
view. There are two versions, elementary 
(edweb.sdsu.edu/webquest/ 
webquestwebquest-es.html) and middle 
school/high school (edweb.sdsu.edu/ 
webquest/webquestwebquest-hs.html). 

Science WebQuests 

• BatQuest: In Search of StellaJuna 

contains explorations and activities that are 
integrated with the book Stellaluna by 
Janell Cannon. The site invites visitors to 
help Stellaluna learn about bats. Students 
can learn about the different types of bats, 
their care of their young, and how echolo- 

H 



cation works. Students can also learn about 
unique bat characteristics and why bats are 
important. (Grades 2-3) 1 
projects.edtech.sandi.net/chavez/batquest/ 
batquest.html 

• Prisoners or Protected? A WebQuest 

Exploring the Humanity of Zoos asks 
students to think about several different 
aspects of zoos. Students make decisions 
about whether zoos are humane to animals 
and whether keeping animals in captivity 
for human entertainment is a good thing to 
do. Students will also look at different fea- 
tures of zoos and choose which features 
they think are the best suited to animal 
species. (Grades 5-8) - ; . ' ; *; ' ' • 

www.richmond.edu/-ed344/webquests/zoos 

• Planet Earth: A Suite of Interactive 
Learning Activities in Ecology includes 
the WebQuest Conflict Yellowstone 
Wolves. Students are challenged to 
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Often WebQuests require that students conduct their 
research from the perspectives of individuals with different 
points of view. For instance, in the Prisoners or Protected? 
WebQuest, students role-play animal rights activists, habitat 
experts, zoo evaluators, and zoologists. Students are directed 
to resources that would be appropriate for their assigned role 
model and are then asked questions pertinent to that person. 

In the Best Weather WebQuest from the Math WebQuest 
site, groups are first asked to define “best weather.” Students 
then select five cities and collect data from national weather 
websites. These data are analyzed a variety of ways. 

Presenting the Answer 

The answer or solution that student teams develop in 
response to a WebQuest should be posted, emailed, or pre- 
sented to real people for feedback and evaluation. In the 
DNA for Dinner? WebQuest, students are asked to perform 
three tasks: draft a law that addresses labeling genetically 
engineered food in the United States, present the 
proposed legislation to classmates, and email 
officials in the state or federal govern- 
ment to let them know what kinds of 
legislation they should be considering. 

When students role-play, they have 
to present their case from the perspective 
of the individual they are representing. In 
the Prisoners or Protected? WebQuest, the ani- 
mal-rights activists present arguments against zoos. 

The habitat experts defend why they support the continuation 
of zoos. All students then work together to create a zoo. 

Accessing Technology 

Perhaps the greatest obstacle some teachers will face in 
implementing WebQuests in their classrooms relates to the 



technology. I suspect that few teachers have the perfect set- 
up. Schools with lots of computers may not have fast access 
to the Internet. Or maybe access is fine, but the computers 
run older versions of web browsers. Or maybe your school 
doesn’t even have an Internet connection and you’re doing all 
your web navigation at home. 

In his WebQuests for Learning web site, Tom March pro- 
vides some direction on how to incorporate WebQuests into 
your teaching. He considers various situations — classrooms 
with no computers, those with one computer but no Internet 
access, those with one computer with Internet access, and 
those with just a few computers. 

Choosing a WebQuest 

I started searching ENC Online’s Curriculum Resources 
database (enc.org/resources/search) to see what WebQuests 
ENC’s science and math content experts had chosen for the 
ENC collection. I was surprised at the small number of 
WebQuest sites we linked to. 

I then used search engines such as 
Google.com to search the World Wide 
Web. I still didn’t find a wealth of excel- 
lent WebQuests. Many of the sites 
labeled “WebQuest” reminded me of the 
sets of fact questions that used to be 
found at the end of textbook chapters. 

The few excellent WebQuests found in the 
ENC collection and in my own Internet search are 
listed in the Recommended Resources below. Perhaps more 
valuable are the sites designated as Professional Development 
because these will help you create WebQuests tailored to the 
needs of your students. A carefully designed WebQuest is an 
excellent learning tool that truly makes the most of the 
strengths of the Internet. It is well worth the effort to develop 
your own. 



Link to all the web sites 
mentioned throughout 
this magazine via the 
online version 

* (enc.org/focus/partners). 




develop a solution to the heated debate on 
reintroducing wolves into Yellowstone 
I National Park. Students analyze the prob- 

lem, and draw their own conclusions. 
Students are assessed on how well they sup- 
port their conclusions and communicate and 
collaborate with peers. Their final task is to 
write a newspaper editorial to the people 
involved. (Grades 5-9) 
powayusd.sdcoe.k 1 2.ca.us/mtr 

• DNA for Dinner? introduces students to 
the mechanics and societal implications of 
the genetic engineering of plants grown for 
human consumption. The site also encour- 
ages students to learn about public policy 
and shows how ordinary citizens can 
i become part of the decision-making process 

■ for issues that are important to them, 

jj (Grades 9-12) www.gis.net/~peacewp/ 

webquest.htmtflntroduction 




Mathematics WebQuests 

• Connections for the Future features 
seven WebQuests in which students use 
web resources to obtain data that are then 
analyzed and used to answer questions on 
such topics as basketball statistics and 
world travel. WebQuest topics include bas- 
ketball statistics, financial planning for a 
trip, and U.S. population statistics. 

(Grades 6-12) 

www.wfu.edu/~mccoy/NCTMOO 

• Math WebQuests: Continuing Our 
Journey Through the Information 
Highway introduces the instructional 
technique of a WebQuest to elicit higher 
order thinking. Students are expected to 
use problem solving, reasoning, communi- 
cation, connections, and representation 
process skills as they develop an under- 




standing of data collection and analysis. 
(Grades 4-12) 

www.wfu.edu/~mccoy/NCTM99 ' ' : */V 

• The Titanic: What Can Numbers Tell 
Us of Her Fatal Voyage? gives students 
the opportunity to do statistical research 
using links to a database of the crewmem- 
bers and a database of the passengers of 
the Titanic. (Grades 9-12) 
asterix.ednet.lsu.edu/~edtech/webquest/ 
titanic.html 

WebQuests for All Disciplines 

• Matrix of WebQuest Examples pro- 
vides a variety of WebQuests organized by 
level (K-3, 4-5, 6-8, 9-12, College) and by 
type of task, edweb.sdsu.edu/webquest/ 
matrix.html 
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ENC Online is designed to 
make the resources of the 
Eisenhower National 
Clearinghouse available to 
educators everywhere all the 
time. Here is a quick intro- 
duction to the site. We urge 
you to “jump online” and 
discover for yourself how 
helpful enc.org can be to 
you.> > 

Curriculum Resources. 

: iln this area of the site, you 
can use a simple or advanced 
search to locate all types of 
teaching materials in ENC’s 
collection of more than 
17,000 items. The searches 

allow you to choose particular subject words, grade level, cost, 
and type of material to find exactly what you need for your 
classroom situation. 



sit ENC’s Web Site 
enc.org 
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Web Links. Check this category for ENC’s popular Digital 
Dozen feature. This monthly selection of exemplary math and 
science web sites can also be delivered to your email box if you 
choose to register. Web Links also connects to hundreds of sites 
with math and science lesson plans. A search feature helps you 
.find Internet resources quickly and efficiently. 

Professional Resources. This portion of the site is designed 
as a teachers’ professional support system. ENC has gathered 
some of the most popular professional resources in one 
Timesavers area for quick linking and use. This section also pro- 
vides links to the national mathematics and science education 
standards, and state frameworks are listed conveniently by state. 
Federally funded resources and professional development strate- 
gies are also available here. 



I 



Topics. Hundreds of articles, teacher interviews, and selected cur- 
riculum resources and web sites are arranged thematically in this 
area. Topics include inquiry and problem solving, educational 
technology, equity, and assessment. Many of these topics include 
the content developed for ENC Focus. 

ENC Online also has a quick way to get to the full text of each issue 
of ENC Focus — try the ENC Focus Magazine area of the web site. 

In this area, you can also sign up for a free subscription to all future 
issues of the print magazine. 
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ENC in Action 



Timely Resources 

ENC's web site and publications provide 
this staff developer and her colleagues 
fingertip access to a vast, organized 
collection of resources for professional 
development 

by Iris B. Hubbard, 
The University of Tennessee at Martin 



’’he Center of Excellence for Science and Mathematics 
Education (CESME) at the University of Tennessee at 
Martin works with math and science educators throughout the 
state to research best practices, to locate and develop 
resources that support the state curriculum frameworks, and 
to provide opportunities for professional development. ENC’s 
resources are a perfect fit with our mission. Through the UT 
Martin/CESME ENC Access Center, we are able to share 
ENC products with both inservice and preservice teachers 
and other educators. 

ENC Online (enc.org) saves us many hours in our searches 
for up-to-date, standards-based resources. When I prepare 
electronic bibliographies of Internet sites, I always include 
enc.org. Just recently, ENC Online was one of the beginning 
points in a two-week teacher institute where we compiled 
resources for research-based intervention/remediation pro- 
grams in algebra. 

Although I have enjoyed many ENC publications, the most 
recent ENC Focus magazines have been especially useful and 
timely. Each issue has been appropriate for professional 
development activities we were planning just 
as it arrived. For example, while one of my 
colleagues was planning a GLOBE train-the- 
trainer workshop, the Mathematics and 
Science in the Real World issue arrived chock 
full of related resources and even an article 
describing the GLOBE project! 

Each Focus issue is a great blend of class- 
room applications, Internet and commercial 
resources, and discussions of issues. Many 
Focus articles have been used effectively in 
jigsaw activities to stimulate teacher discus- 
sions and to set the stage for workshop 
activities. For example, teachers enthusiasti- 
cally played Petals Around the Rose (ENC 
Focus on Inquiry and Problem Solving) dur- 
ing a recent professional development series 
held at four locations across Tennessee. The 
Assessment That Informs Practice and 
Integrating Technology in the Classroom 
issues were included in another recent 



CESME workshop, Technology for Teaching and Assessing 
Math Concepts in Middle Grades. 

The Reality of Change issue of Focus and two other ENC 
publications, Ideas that Work : Mathematics Professional 
Development and Ideas that Work: Science Professional 
Development , were shared with administrator-teacher teams 
from across the state during a two-day Tennessee 
Department of Education institute. The teams focused on 
planning school-based professional development as part of 
their school improvement plans. Participants especially men- 
tioned that the strategies and examples in the two Ideas 
publications were new and practical information. 

One of the aspects of the ENC publications that I person- 
ally enjoy is the opportunity to grow professionally myself 
as I read perspectives of teachers and other educators from 
beyond Tennessee. Also, I appreciate the expertise and dedi- 
cation of the ENC staff who compact so much quality 
information into publications I have time to read! 

In addition to serving as the CESME Mathematics 
Education Coordinator at The University of 
Tennessee at Martin, Iris Hubbard is the 
CESME/UT Martin ENC Access Center Director. 
Contact her via email ihubbard@utm.edu 
For more information about the CESME, visit the 
web site (cesme.utm.edu). 

All of the publications described in this article are available 
online (enc.org). Ideas that Work: Mathematics Professional 
Development and Ideas that Work: Science Professional 
Development are also still available in print and can be 
requested online or via email (editor@enc.org) or by calling 
toll-free (800) 621-5785. 

Iris Hubbard (right) assists a visitor to the ENC Access Center she directs. 
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Focus on 

Partnerships 
with Business 
and the 
Community 

This section presents 
articles on the theme 
of this issue 



Themes for ENC Focus 

Each issue of ENC hocus presents articles on a 
topic of concern to classroom innovators. 

Previous issues have covered topics such as 
Making Schools Work for Every Child. 
Mathematics & Science in the Real World. 
Assessment Thai Informs Practice. Integrating 
Technology in the Classroom, and Inquiry & 
Problem Solving. The online version of ENC 
Focus (enc.org/loctis) provides the full text of all 
issues. 

The best source of new ideas and helpful lips for 
improving science and mathematics education is 
the classroom teacher. We invite you to join the 
community of ENC Focus writers. Check page 23 
lor details or see the complete version of our writ- 
ers’ guidelines online (enc.org/locits/write). 
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1 4 . Partnerships with Business and the Community 



The School 

This educator and executive director of a 
major corporation *s educational partner- 
ship program describes the different roles 
business can play in K-12 schools. 

by Carlo Parravano, Merck Institute for Science 
Education, Rahway, New Jersey 



W rite a check and get out of the way!” That’s the 

answer some school administrators give me when 
I ask them how a partnership with business might 
be most helpful to their districts. 

As an educator who has worked on both sides of school- 
business partnerships, I understand why educators are 
tempted to think this way. In the worst-case scenario, a well- 
intentioned business without educational expertise can cause 
more harm than good. Fortunately, we can point to many 
successful relationships between businesses and public 
schools — relationships where getting out of the way would 
be irresponsible and wasteful. 

Although schools and businesses are very different types . 
of organizations, schools can learn important lessons from 
successful businesses and have compelling reasons to want 
to do so. Corporations with a good track record over the long 
haul have had to adopt strategies for survival — and for suc- 
cess — that can teach us about adapting to change, strategic 
planning, and the importance of investing in employee devel- 
opment. 

Businesses also have an obvious interest in education. The 
need for a highly trained and well-educated workforce has 
never been greater, and more businesses are beginning to 
understand that they can play a role in reaching this goal. 

Commitment Comes First 

Merck & Co., Inc., one of the world’s leading developers 
of health products, has a long history of supporting educa- 
tion. For decades, Merck has provided schools, colleges, and 
a variety of education programs with contributions, grants, 
and the time and talent of its employees. 

Ten years ago, Merck management decided that a more 
focused and long-term commitment of resources was 
required. Out of this commitment was bom the Merck 
Institute for Science Education (MISE), a not-for-profit 
organization with a mandate to improve science instruction 
for students in kindergarten through grade 8. 

MISE formed partnerships with public school districts in 
four communities where Merck has major facilities: Linden, 
Rahway, and Readington Township in New Jersey and North 
Penn in Pennsylvania. Because we believe that teachers are 
the single most important school factor in improving student 
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performance, MISE programs focus on professional develop- 
ment and other kinds of support for the classroom teacher. 

With the formation of MISE in 1993, Merck set aside 10 
years of funding, thereby acknowledging the challenges 
inherent in this work. Slightly more than halfway through the 

Continued page 16 




Reflections on 
Partnerships 
from a Special 



Science for all students is one of 
the benefits of the business part- 
nership at work in this teacher’s 
school. 

by Jack Fink, Gwynedd Square Elementary, 
Lansdale, Pennsylvania 

sk me why I favor the partnership that 
the Merck Institute for Science 
Education (MISE) has forged with my 
district, and I will tell you it is because they 
understand the need to educate all students. 

I teach in an early intervention 
program for students in kindergarten 
through grade two who are at least 
three years behind in language develop- 
ment. My students have difficulty 
understanding language and expressing 
themselves even though they have no hear- 
ing loss, no social or emotional disability that 
would delay language acquisition, and no 
physical impairment related to speech. They 
are of average cognitive ability as indicated by 
one or more performance measures. In short, 
there is nothing in their emotional or intellec- 
tual makeup that prevents them from 
becoming good students. 

Nevertheless, before our district’s partner- 
ship with MISE, nobody ever thought about 
teaching special education students challeng- 
ing content in science or math. My school 
had science kits, but none were provided to 
teachers of special education classes. And 
nobody ever thought of guiding special educators 

Continued page 1 7 
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The School-Business Partnerships . . . (continued) 



process, we must now confess that it is just as difficult as we 
believed it would be. At the same time, we can claim some 
successes that renew our determination. (See the accompa- 
nying article by classroom teacher Jack Fink.) 

Roles for Business 

How might a business partnership help your school dis- 
trict? Being a source of funds is clearly a legitimate role and 
probably the first that comes to mind. In many communities, 
schools find that they cannot support innovative work by 
relying solely on public funds. Businesses and other organi- 
zations are often in a position to provide instructional 
materials and to support professional development in public 
schools. 

Businesses are often able to leverage additional resources 
that might not be available to a school district by itself. As an 
example, in 1996, MISE and its partner districts were award- 
ed a five-year, $2.4 million grant from the National Science 
Foundation to further their work in professional development. 
This grant also provided funds for materials and new pro- 
grams in assessment. 

Businesses also can play other roles. Among them: 

Advocate. Using the prestige and credibility of 
their corporate voices, businesses can be powerful 
advocates for local initiatives. In some cases, they 
can become involved in the day-to-day work of poli- 
cy development at the state and national level. 

Several years ago, MISE staff served on the commit- 
tee that developed New Jersey’s science curriculum 
standards. MISE staff now is involved in the devel- 
opment of professional teaching standards for the 
state’s teachers. 

Researcher. Businesses use data to evaluate their 
success, and a growing number of high-performing 
school districts are doing the same. Because Merck 
is a company of scientists, we have approached our 
partnership with school districts as a scientific inves- 
tigation. MISE contracted with an outside evaluator, 
the Consortium for Policy Research in Education 
(CPRE) at the University of Pennsylvania, to bench- 
mark and report annual progress in the schools. We 
and our partner districts use this information not only 
to help us understand the results of our work but also 
to guide us as we make mid-course corrections. 
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Anchor. School districts, as public entities, experi- 
ence frequent changes in leadership. At times, 
teachers may find themselves under political pres- 
sures that can get in the way of their primary mission 
of educating children. In such a situation, businesses 
can be anchors of stability. MISE has helped districts 
weather disruptive change by supporting teachers and 
school leaders committed to a common vision of 
educational excellence. 

Coach. Strategic planning is key to any business 
plan and is another area in which schools can benefit 
from corporate experience. Several years ago, we 
worked with our partner districts as they adopted an 
annual planning process for science education. 

When developing their plans, the districts now focus 
on five critical areas: curriculum and instruction; pro- 
fessional development; student achievement and 
participation; district policies and practices; and par- 
ent and community support. 

Broker. Businesses can help link schools to 
sources of expertise on both the regional and national 
levels. MISE has introduced its partner districts to 
the thinking and resources of many important players 
in the science education community, including the 
National Science Resources Center, the Lawrence 
Hall of Science at the University of California, 
Berkeley, the Educational Testing Service, and the 
Education Development Center. (Editor’s note: see 
ENC’s Partners, p. 7.) 

Measuring Results 

The different roles, perspectives, and resources that busi- 
nesses can bring to the task of educating children are 
important, but ultimately results are what really matter. Just 
past the midpoint of our 10-year initiative, CPRE, our outside 
evaluator, is telling us that the work is taking hold. 

The percentage of teachers in the partnership districts who 
have voluntarily participated in our professional development 
programs has approached the 80 percent mark we set for our- 
selves a while ago. Even more encouraging, CPRE says there 
is evidence that when a critical mass of teachers in a school 
participate in the professional development and begin to 
change their practice, the practice of nonparticipants begins 
to shift in the same direction. 

19 



1 ft Partnerships with Business and the Community 



Further, a culture of adult learning is becoming embedded 
in the districts where we work. Most of our partnership dis- 
tricts have now committed resources to support full-time 
professional development specialists. 

Science has become a priority in our partnership schools. 
Administrators and teachers regard science instruction as a 
core subject with the same prominence as language arts, 
mathematics, and social studies. The science curriculum is 
based on national standards. We also see good articulation 
across the grades — a logical sequencing of science instruction 
from the elementary to the middle schools. 

In addition, our partnership districts recognize the impor- 
tance of valid and useful assessment. After much work, we 
are beginning to come to consensus on a multi-component 
assessment strategy, since we now realize that no single 
instrument can adequately measure student performance. This 
past year, new assessments have been piloted and adminis- 
tered in the districts. 

Of course, the most important goal is to improve learning. 
CPRE has determined that students who received science 
instruction over several years from teachers who participated 
in MISE professional development outperform students 
taught by non-participants. “These data suggest that, in the 



long run, as more and more teachers participate . . there 
will be a positive and significant impact on student perform- 
ance in science,” CPRE writes in the most recent analysis of 
our program. 

Business partnerships can make a difference in public edu- 
cation. The difference begins with funding but it goes much 
further. With vision, good planning, and effective communi- 
cation, school-business partnerships can be a win-win 
proposition for all stakeholders, foremost among them our 
teachers and students. 

Carlo Parravano is the Executive 
Director of the Merck Institute for 
Science Education. Prior to joining 
Merck in 1992, he was Professor of 
Chemistry at the State University of 
New York at Purchase and Director of 
the Center for Mathematics and 
Science Education of the SUNY 
Purchase/Westchester School 
Partnership. Among his many profes- 
sional activities , he serves on ENC’s 
Science Advisory Board. 
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in methods of teaching science to exceptional students. 

The partnership promotes the notion that science can be 
accessible to all students. MISE staff members, who provide 
partner school districts with technical assistance, use inquiry- 
based learning to make science content interesting. While 
some people believe that special education should focus pri- 
marily on teaching basic skills, MISE sees that using the 
process of a scientific investigation really is a basic skill. 

It also happens that the inquiry approach is very beneficial 
to my students’ language development. They are encouraged 
to (1) ask a question, (2) make a prediction, (3) devise a plan, 
(4) check it out, and (5) report their findings. All involve lan- 
guage. 

Last year, for example, the class was studying physical 
properties of various objects. One of the activities required 
that students distinguish between things that stack and things 
that roll. Many of my students didn’t know the meaning of 
“stack” and “roll,” so we stacked all sorts of things, including 
our chairs and desks, and then we went outside and we rolled 
down a hill. When everyone understood the language con- 
cepts, they were ready to work with objects in the science 
kits and classify them as stackers or rollers. 

I became a Leader Teacher through MISE’s intensive 
three-year professional development program. The invitation 
to participate was extended to special education teachers as 




well as regular classroom teachers, and I jumped at the 
opportunity because I recognized that this approach would 
hook into my students’ strengths. 

Thanks to the work of the partnership, my students today 
follow the same K-l science curriculum that is used in regu- 
lar classrooms. The MISE program moves my students from 
“hands-on” to “minds-on” learning. Whereas some simple 
hands-on exercises may require students to do little more than * 
follow directions, the inquiry approach uses the materials to 
engage students in science investigation. My students gener- 
ate questions to begin the inquiry, and they often go beyond 
the stated objectives of the science kits. 

The same process of inquiry can be applied to other disci- 
plines such as mathematics. We are always making 
predictions, always making plans and generating hypotheses. 

The kids understand the language of inquiry, and it really 
helps their learning. These are skills that will serve them well 
in all their future learning, both during their school years and 
beyond. 

Jack Fink is a special education teacher in the North Penn 
School District in Montgomery County ; north of Philadelphia . 

In 1992 , he developed the communication support program 
described in this article. The early intervention program cur- 
rently serves students drawn from all 13 schools in the 
district. 
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Guidelines for Effective 
Partnerships 

Here are some practical suggestions for developing partnerships that promote 
educational reform in mathematics , science , and technology. 



by Aleta You, Rutgers, The State University of New Jersey 

A ccording to the Committee for Economic Develop- 
ment, in the late 1990s there were more than 140,000 
academic -corporate partnerships in 30,000 elemen- 
tary and secondary schools (Segal, 1992, p. 72). Partnerships 
between K- 1 2 schools and such organizations as business and 
industry, institutions of higher education, and community 
groups have the capacity to enrich and strengthen mathemat- 
ics, science, and technology education in the classroom. 

Such collaborations also bring to the schools a variety of 
human, technical, and financial resources that benefit teach- 
ers, administrators, and students. Partnerships can also play a 
“vital role in translating standards, frameworks, and assess- 
ments from the realm of abstract principles to the world of 
actual classroom practice. . . .” (Sussman, 1993, p. 13). 

Guidelines 

In my work with a variety of state, county, and local part- 
nerships over more than a decade, I have observed that 
successful partnerships have common characteristics that can 
serve as guidelines to others. 

✓ Aim for a long-term relationship. 

Many businesses are looking for lasting ways to 
improve their communities. School districts can reach 
out to these interested groups by establishing an educa- 
tion foundation with an advisory committee comprised 
of key business leaders, teachers, parents, and adminis- 
trators. The advisory committee could conduct a needs 
assessment and set priorities. The key to initiating a 
partnership is to get the major stakeholders involved in 
the decision-making process. 

t/ Get top-level commitment. 

The approval of all parties involved is critical if a 
school-business partnership is to get off the ground. On 
the school side, that means teachers, principals, super- 
intendents, and school boards. Similarly, the chief 
executive officer and the community affairs coordinator 
or public relations director of a company must be com- 
mitted to the development of a partnership with a 
school district. In addition, businesses need to be 
aware of “what’s in it for them.” The priorities estab- 
lished by the school district need to match the priorities 



of the corporation or business if the partnership is to be 
successful. 

✓ Decide on goals. 

In the initial meeting, the focus should be on ways the 
schools and businesses can work together to meet 
mutually desirable goals. Be cautious in opening a dis- 
cussion about money. Some companies may have a 
history of financial contributions, such as grants, and 
will expect to discuss money from the outset. Other 
organizations will be more interested in providing serv- 
ices, human resources, or release time for staff to tutor 
or serve as mentors. 

✓ Look for partnering opportunities 
that fit your situation. 

Even if there are no large employers in your district, 
you can still look for partners among small, locally 
owned stores and enterprises. Small or isolated districts 
can join with other districts that have access to a greater 
number of potential partners. 

Sometimes partners can be identified when teachers 
survey their classes for the names of parents who are 
willing to come to school and talk about their careers. 
Teachers could also use the survey to identify what 
resources or services could be provided by their stu- 
dents’ parents or by the parents’ employers. 

*/ Be flexible. 

Businesses and schools represent two different cultures. 
Language, time, legal constraints, and the needs of con- 
stituents vary considerably between the two groups. 
Businesses often focus on the “bottom line” and may 
not fully understand the myriad pressures that schools 
face. 

A third-party facilitator, such as a parent, a Chamber of 
Commerce representative, a school district coordinator, 
a member of a not-for-profit agency, or an institution of 
higher education may be helpful in setting up a series 
of meetings to ensure that all points of view are being 
heard. The development of mutual trust and respect is 
essential if a partnership is to be sustained over any 
length of time. 
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i/ Build on little successes 
and publicize your efforts. 

It is important to plan activities on a small scale that 
will yield positive results. Publicizing your partnership 
through the local newspaper or district newsletter will 
serve to highlight your efforts and will also give visibil- 
ity to the business as a contributing member of the local 
community. 

What may initially start off as a small-scale partnership 
may eventually build into a larger enterprise. 
Somewhere down the line, funding may be available to 
expand and sustain a partnership. There is also the pos- 
sibility that as businesses become more involved, 
school districts will see higher success rates in passing 
school bond issues or other issues on the ballot. 



*/ Provide adequate time for planning. 

A series of meetings will probably be required to assess 
needs, prioritize goals, and map out specific activities. 

Put goals, objectives, projects, 
and timelines in writing. 

Having a clear, well-articulated set of benchmarks, 
strategies, and outcomes will keep the partnership 
focused and on task. 

✓ Assign a staff person or outreach 
coordinator to develop partnerships. 

Another option is released time for a classroom teacher 
or administrator to work on partnerships between the 



Partnerships in Action 



Tech Corps 

This national nonprofit organization was 
formed in I99S to support the development 
of technology infrastructure in the schools. 
Thousands of technology professionals vol- 
unteer to put new technologies to effective 
use in schools across the nation. For exam- 
ple, state affiliate Tech Corps New Jersey 
works with Prudential Insurance Company, 
KPMG, Verizon, the New Jersey State 
Chamber of Commerce, and dozens of its 
member companies throughout the state to 
link schools in need of assistance with volun- 
teers from business. These technical experts 
have provided free services to more than 50 
percent of New Jersey’s 600 school districts. 
Activities include designing and configuring 
computer networks, professional develop- 
ment for teachers, and curriculum 
development. Additionally, Tech Corps volun- 
teers have provided assistance in developing 
business plans and revenue streams to the 
state's 21 Educational Technology Training 
Centers so they might remain as viable enti- 
ties once state funding ends. Web sites are 
available for the national organization (tech- 
corps.org) and the New Jersey chapter 
(www.tcnj.org). 

National Alliance of Business 

This national business organization is 
focused on increasing student achievement 
and improving the competitiveness of the 
workforce. The organization comprises 
5,000 members including Fortune 500 com- 
panies, educators, and business-led coalitions. 
A number of its publications focus on 
improving mathematics and science achieve- 
ment in K-12 schools. For further 
information call (800) 787-2848 or visit the 
web site (www.nab.com). 



National Association of Partners in 
Education 

This 30-year-old organization develops 
school volunteer, community service, and 
business partnership programs. The organiza- 
tion is involved in educational reform efforts, 
sponsors national conferences, and works 
with other groups that advocate partner- 
ships. Through its 7,500 grassroots member 
programs, the organization connects children 
and classroom teachers with corporate, edu- 
cation, volunteer, government, and civic 
leaders. Visit the web site (www.part- 
nersineducation.org). 

New Jersey Association of Partners in 
Education 

This affiliate of the national association 
described above consists of school districts, 
institutions of higher education, businesses, 
and community organizations. The organiza- 
tion houses a database of exemplary 
partnership programs, publishes a newsletter, 
supports statewide program awards, and 
advocates policies that support public/private 
collaboration to increase resources for part- 
nerships. Visit the web site 
(www.njapie.org). 

PSE&G and NJ BISEC Environmental 
Education Grant Program 

PSE&G, a New Jersey-based electric and 
gas company, and the New Jersey 
Business/lndustry/5cience Education 
Consortium (NJ BISEC) offer an 
Environmental Grant Program for teachers. 
Teachers of grades K-9 who have projects or 
classroom unit ideas that connect environ- 
mental education with the teaching of 
mathematics, science, computer science 
and/or technology concepts are eligible to 



apply. The program is open to educators 
who teach in PSE&G s electric or gas service 
areas. For more information, call NJ BISEC 
at (20 1 ) 2 1 6-5635 or visit the web site 
(www.nj-bisec.org). 

Partnering Improves Local Education 
Efforts 

The Educators and DuPont: Partners in 
Science program was organized in 1989 
through the combined efforts of educators 
in Salem County, New Jersey, and employees 
of the DuPont Chambers Works in 
Deepwater. All 43 Salem County schools 
K-12, public and private, as well as Salem 
Community College, participate in the pro- 
gram. 

Professional development activities of the 
partnership include a Summer Teachers’ 
Institute to increase hands-on, inquiry-based 
science in the classroom, sponsorship of 
teacher attendance at the convention of the 
National Science Teachers Association, inser- 
vice programs, and a mentor program for 
teachers. The partnership also sponsors a 
Science Olympiad and a Fun with Science 
show for schools. 

In addition, the Salem County Hands On 
Opportunities for Learning Science (SCHOOLS) 
is a joint program involving 1 5 school districts 
and other education groups in Salem County. 
More than $250,000 in combined funding from 
DuPont and the districts is used to provide 
hands-on, inquiry-based instruction in every K-6 
classroom in the county. Twenty-one standards- 
based kits in physical, life, and earth science, 
recommended by the Leadership and Assistance 
for Science Education Reform (LASER) and the 
National Science Foundation, rotate among all 
the districts in the county and two districts out- 
side the county. 
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school and outside organizations. Partnerships initiated 
by classroom teachers could be replicated and shared in 
other classrooms and schools throughout the district. 



National 



/ Make evaluation an inherent part 
of the plan. 

Periodic formative and summative evaluations are bene- 
ficial in identifying problem areas, planning, refining 
programs, and institutionalizing the partnership 
(Otterbourg & Adams, 1989). 

/ Maintain a positive attitude. 

There will always be doomsayers who complain that 
partnerships are too labor intensive and will not work. 
Ignore those who predict failure before a partnership 
even has an opportunity to get off the ground. Learn 
from other people’s mistakes so that you can avoid 
making them when developing your own partnership 
(McDonald, et al., 1990). Keep an open mind regard- 
ing diverse views. In the final analysis, a positive 
mental attitude, hard work, and perseverance will deter- 
mine a partnership’s success. 
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Emphasis on Families 

The U.S. Department of Education takes the lead by 
emphasizing the most basic collaboration of all, that between 
schools and the families of the students they serve. The 
Partnership for Family Involvement in Education has many 
components. One is a simple brochure that invites all 
involved to join the partnership by making the Family- 
School Partnership Promise. Two-way communication is 
emphasized, as everyone pledges to: 

• Help schools to 
welcome fam- 
ilies; to reach 
out to families 
before problems 
arise; to offer 
challenging 
courses; to create 
safe and drug-free 
learning environ- 
ments; to organize 
tutoring and other 
opportunities that 
improve student learn- 
ing; and to support the 
inclusion of families in 
the school decision-mak- 
ing process. 
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Partnerships 

that Can Benefit You 



Help families to monitor student attendance, homework 
completion, and television watching; to take time to 
talk with and listen to their children; to become 
acquainted with teachers, administrators, and school 
staff; to read with younger children and share a good 
book with a teen; to volunteer in school when possible; 
and to participate in the school decision-making 
process. 



enough in the school that they were ready to participate in the 
programs that we offer later in the year.” 

The First Day Foundation is funded by Hemmings Motor 
News with contributions from the Ben and Jerry’s 

Foundation, Windham Foundation, and others. For a free 
copy of the First Day Holiday Planning Kit and the 
newsletter, call toll free, 1 -877-FIRST DAY or visit 
the web site (firstday.org). 



To learn how to receive the Family-School 
Partnership Promise Certificate or to discover 
other initiatives of the Department of Education, 
call 1-800-USA-LEARN or visit the Partnership 
web site (pfie.ed.gov). 



Starting with Day One 

Recognizing the importance of getting parents 
involved from the very beginning, the First Day 
Foundation encourages development of First Day of 
School “Holiday” programs. The Foundation pro- 
vides a free First Day Holiday Do-It-Yourself 
Planning Kit to help schools create first-day-of-school 
events for parents and then enlist the cooperation of 
employers to give their working parents time off 
to go to school with their 
children. 

The Planning Kit empha- 
sizes the uniqueness of each 
community by providing a vari- 
ety of ideas for organizing a 
First Day Holiday. There is also 
a free newsletter with planning 
tips and firsthand accounts of 
what other schools have done. 

An elementary principal in 
Lafayette, Indiana, reports a turn 
out of 97 percent of parents of stu- 
dents in first through third grade 
and 75 percent of parents of fourth 
and fifth graders. He notes, 
“Parents appreciate the chance to be 
in the school with all the students 
and teachers during the daytime. 
There’s just no way to re-create that 
atmosphere at an evening open 
house.” 

The First Day Holiday is also effective on the secondary 
level. A middle school principal in Moss Point, 
Mississippi, comments, “I believe our First Day 
O Celebration helped some of our parents to feel comfortable 





Middle School Math 
Challenges 

Figure This! Math Challenges for Families 
is a program that provides a fun way for fami- 
lies to help their middle school students 
succeed in mathematics. The initiative is a 
joint project of the National Council of 
Teachers of Mathematics, the National 
Action Council for Minorities in 
Engineering, the Widmeyer-Baker 
Group, and the Learning First Alliance, 
with the support of the National 
Science Foundation and the U.S. 
Department of Education. 

The Math Challenges consist of a 
series of interesting questions (Why 
v aren’t manhole covers square?) 
that get students thinking and 
illustrate to parents the kind of math 
their children are doing in middle school. In 
addition to providing “the answer,” each Challenge offers 
suggestions for investigating the problem and ways to extend 
thinking. 

The Figure This! partnership is extending its reach by 
encouraging the involvement of local community organiza- 
tions and businesses. These organizations are encouraged to 
distribute the Figure This! Challenges to customers, employ- 
ees, or organization members and to support the initiative in 
other ways. 

To see all of the Challenges and for more information, visit 
the Figure This! web site (www.figurethis.org), winner of 
ENC’s Digital Dozen Award, or call toll-free, 1-877-GO- 
SOLVE. 



Safe & Smart After School 



Safe & Smart : Making the After-School Hours Work for 
Kids , an 87-page guide produced through a partnership of the 
U.S. Department of Education and the U.S. Department of 
Justice, has recently been updated and is available online. 
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The guide is written for superintendents, principals, teachers, 
parents, community members, employers, local governments, 
and faith communities who want to start or expand after- 
school programs. It looks at recent research, resources, and 
information on promising efforts. 

One of those efforts is an after-school program in Los 
Angeles where teachers and school staff provide a safe haven 
for students to develop self-discipline, confidence, and inter- 
personal skills. Operating in 62 schools, the program serves 
10,000 students, many of whom are vulnerable to gangs, 
crime, and drugs. The program includes homework assis- 
tance, learning activities and clubs involving computers, 
cooking, organized sports, field trips, dance, music, science, 
and art. Parent and volunteer participation is high. 

Evaluations show that children in the program get better 
grades, have greater enthusiasm for school, and show positive 
changes in behavior. 

Visit the web site (www.ed.gov/pubs/parents/SafeSmart) 
for the complete content of the guide. 



Books and Pizza 

Space: From Mythology to Technology is the theme of the 
2000-2001 Book It! National Reading Incentive Program for 
Grades K through 6. The program is sponsored 
by the Pizza Hut Corporation in 
partnership with the America 
Reads program of the U.S. 
Department of Education. Special 
assistance for the space theme was 
f provided by the National 
Aeronautics and Space 
Administration, 

Book It! is classroom based. 
Teachers set monthly reading goals for 
their students, then award each child’s 
success with a certificate for a free per- 
sonal-size pizza at their local Pizza Hut. 
The restaurant manager congratulates the 
child and presents a Book It! button and 
sticker as well as the pizza. Children can 
work to qualify for the All-Star Reader’s 
Honor Roll, No purchase is necessary. 

Participating teachers receive a free packet of materials. 
Principals of schools with 100 percent participation can enter 
a sweepstakes to win $10,000 to benefit the school. 
Registration for the program is in June for the following 
school year, but teachers can visit the program web site 
(www.bookitprogram.com) at any time for details and to 
access an annotated bibliography of fiction and nonfiction 
books chosen by a children’s librarian. 
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Classroom Creativity 

The Disney Learning Project and Project Zero of the 
Harvard Graduate School of Education are collaborating on a 
series of professional development resources titled Creativity 






Partnerships with Business and the Community 



in the Classroom: an Exploration. Each volume of the series 
includes a video and educator’s guide presenting examples of 
teachers who are using creative approaches to teaching and to 
supporting students’ creativity. (For a more detailed descrip- 
tion, see Focus on the Collection, page 59.) 

Readers can obtain a free copy of the video and guide by 
sending a request on school letterhead to: 

Creativity in the Classroom 

do Disney Learning Partnership 

500 South Buena Vista Street 

Burbank, CA 91521-7766 

Or send an email with name, school name and mailing 
address to Disney.Leaming@disney.com Volume 2 of this 
series is due to be published early in 2001; both volumes are 
available free while supplies last. 

The Disney Learning Project is an outgrowth of Disney’s 
American Teacher Awards, an initiative that has honored 
teachers for classroom creativity since 1989. In addition to 
continuing the award program and producing the Creative 
Classroom series, Disney has developed the Creative 
Learning Communities grant program for public elementary 
schools. The Project also supports the Johns Hopkins 
University’s Center on School, Family, and Community 
Partnerships, which encourages effective parent-teacher com- 
munication nationwide. 

Visit the project’s web site (www.DisneyLeaming.org) for 
more information on nominations for the American Teacher 
Awards and on all of the Project’s activities. 

Highlighting School Successes 

Examples of community and business partnerships are 
major components of one of the George Lucas Educational 
Foundation’s (GLEF) primary products the Learn & Live kit. 
Included in the kit are a documentary film hosted by Robin 
Williams and a 300-page companion resource book. (For a 
more detailed description, see Focus on the Collection, 
page 57.) 

One successful partnership featured is an effort by the 
West Des Moines, Iowa, Community School District to pro- 
vide educational services to all community residents, not just 
school-age children. Senior citizens are among the most 
active groups of learners. Says one 72-year-old resident, 
“People wonder why we don’t leave during the winter snow. 

I tell them, there are too many things going on in this com- 
munity... too many friends, too many things to learn.’’ 

The kit containing the Live & Learn video and book is 
$20 and can be ordered through the Foundation’s web site 
(www.glef.org). The site, which has been honored with 
ENC’s Digital Dozen Award, presents highlights of the kit. 

Visit the site for complete information on all the 
Foundation’s activities. Currently under development are a 
documentary film and companion materials that highlight 
innovative efforts to prepare teachers and examples of how 
technology is helping them teach in new ways. 
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Guidelines for Content of Articles 

ENC publishes print and electronic materials on specific topics 
of interest to teachers of K-12 mathematics and science. Articles 
submitted for consideration should be grounded in the national edu- 
cational standards while being short (500 to 2,000 words) and 
compelling. It is essential that articles promote educational equity 
and advance the principle of “education for all.” 

We particularly invite teachers to write about their classroom 
experiences, using first person and a conversational tone. Please note 
that library research papers written in academic language for gradu- 
ate school courses are unlikely to be selected for publication. We 
do, however, encourage you to include a few, carefully chosen refer- 
ences or a brief reading list. All content must be original, and all 
quotations must be properly cited. 

We also publish essays by K-12 students about their successes in 
mathematics and science. Teachers are encouraged to assist students 
in writing and submitting materials for publication. 

ENC is not interested in publishing articles that have the main 
goal of promoting commercial products. 

Guidelines for Photographs and Illustrations 

Photos or other illustrations add interest, and good illustrations 
increase your chances for publication. Photos should show students 
involved in an activity rather than looking directly at the camera. 
Students in laboratory settings must be shown following appropriate 
safety guidelines and wearing proper safety attire, including eye pro- 
tection. Please select photos that depict diverse students and 
teachers working together. 

Please note that we can use photos of children under 18 years of 
age only if we receive written permission signed by a parent or 
guardian. It is important that the form specify that permission is 
granted for use of the image on the Internet as well as in print. ENC 
will provide permission forms on request. 

Photos, slides, negatives, drawings, or charts may be mailed to 
the editor. We prefer color, but black and white photos are also 
acceptable. Photos should be at least 4x6 inches. Tape an identify- 
ing label on the back of each item rather than writing on it. Photos 
and other illustrations or materials will be returned only on request. 
Keep in mind that we will not be able to return any material until 
after the magazine is printed. 

If you use a digital camera, please take photos at your camera’s 
highest setting, which may be 1024x768 or 1240x960. You can then 
attach those photos to an email or send them to us on a disk. 

Scanned images need to be at least 300 dpi; the dimension of the 
image should be at least 4x6 inches. Save the images as jpeg files. 
Digital photos printed on photographic paper with an ink jet printer 
are not acceptable because the resolution is inadequate for reproduc- 
tion. rv f t r.r 7 -v- 

Submission Details 

Authors of unsolicited manuscripts are urged to send a brief pro- 
posal via email well in advance of the deadline for the upcoming 
topic. Proposals should explain how the article fits the topic and 
how it serves the needs of K-12 teachers. Future topics and dead- 
lines are regularly published in both the print and online versions of 
the magazine. 

We prefer that manuscripts be submitted electronically. A 
Microsoft Word or text file attached to an email message works 
well. Manuscripts can also be submitted by fax or regular mail. 
Paper submissions must be typed in a large, clear font; this is espe- 
cially important for those sent by fax. 

Each manuscript must be accompanied by the full names, postal 
addresses, telephone numbers, and email addresses of all authors. In 
addition, each author must be further identified with one or two sen- 
tences providing the author’s professional affiliation and 
background. 

MUtj© 

o ; 

ERIC' 

•hfiiiniiiirniirriaaa — ? -■ - .... 



We cannot consider manuscripts that have been submitted else- 
where. Occasionally we reprint outstanding articles that have been 
previously published. Authors suggesting their own articles for 
reprint must provide written permission from the original publishers. 

Copyright 

ENC holds copyright on all original materials we publish. 
However, since ENC is a federally funded program, permission is 
routinely granted for materials to be reproduced by others. Authors 
should be aware that they do not retain copyright to the material and 
cannot restrict its use by ENC or others. 

Requests for permission to reprint must be submitted by letter, 
fax, or email. A credit line must accompany the reprint. Please use 
the following format: 

Reprinted with permission from Eisenhower National 
Clearinghouse. Author Name(s) (year). Title of Article. ENC Focus: 

A Magazine for Classroom Innovators, Volume (Number), pages. 

The Editing Process 

Your proposal or manuscript will be acknowledged as soon as 
possible after it is received. Inclusion of your email address greatly 
speeds this response. 

Please keep in mind that just because an article has been 
acknowledged does not mean it has been accepted for publication. 
Sometimes we cannot determine whether a particular article will be 
published until all articles for the issue have been edited. 

All articles, solicited and unsolicited, are reviewed by ENC’s 
mathematics and science education experts both before and after 
they are edited, and edited articles are reviewed by officials at the 
U.S. Department of Education. At any step in this process, ENC 
reserves the right to decline to publish any article, to delay publica- 
tion until a later issue, or to publish an article online and not in the 
print version of the magazine. 

During the editing process, you may be contacted to answer 
questions about your article. Or you may just receive an edited ver- 
sion of your article for your approval. At this point we need an 
immediate response, even if the article is correct to print as edited. 

Please keep in mind that articles may be changed significantly to 
suit the needs of our audience, to match our style, or to fit in the 
space available. We want the edited version to be factually correct 
and to express your views accurately, but ENC retains the right to 
make final editing decisions. 

When Your Article Is Published 

ENC mails five copies of the print version of the magazine to 
each author. Requests for bulk shipments of the print version will 
be filled while supplies last. 

Upcoming topics and deadlines are listed on page 5. 

For more information or to 
submit a manuscript, contact: 

Annette Thorson 
Editor, ENC Focus 

athorson@enc.org 

Eisenhower National Clearinghouse 
The Ohio State University 
1929 Kenny Road 
Columbus, OH 43210-1079 

Direct phone: (614) 292-3728 
Toll free: (800) 621-5785 
Fax: (614) 292-2066 
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